Objective: The aims of this study were to determine the prevalence of hypodontia in the permanent dentition in a sample of Sudanese patients who sought orthodontic treatment and to compare the results with the reported findings of other populations. Materials and Methods: Orthodontic files including orthopantomographs of 1069 patients (760 females and 309 males -more than 8 years old) were examined and inspected for evidence of hypodontia. Results: The prevalence of hypodontia of the present sample was 5.1%. Hypodontia was found considerably more frequently in the mandible than in the maxilla. The distribution of missing teeth was noticed in the left side more than in the right side. The most frequently missing teeth were the maxillary lateral incisors, followed by the mandibular second premolars, maxillary second premolars and mandibular left lateral incisor. The majority of patients had two or three teeth missing, but rarely more than 5 teeth missing.
INTRODUCTION AND REVIEW OF THE LITERATURE
Hypodontia is the developmental absence of one or more teeth, excluding the third molars. It is one of the most common craniofacial malformations, and it is more common in the permanent dentition than deciduous dentition. [1] It is classified according to the number of missing teeth. Mild hypodontia when there were two teeth missing, moderate hypodontia when there were 3-5 teeth missing and severe hypodontia when there were greater than six teeth missing. Oligodontia is the absence of multiple teeth, and it usually associated with systemic disorders. [2] Hypodontia is also classified as either isolated hypodontia or syndromic hypodontia. Isolated hypodontia refers to those cases without syndrome. [3, 4] The etiology of hypodontia is a consequence of physical obstruction or disruption of the dental lamina, space limitation, and functional abnormalities of the dental epithelium or failure of initiation of the underlying mesenchyme. However, what determines these events is still open to speculation. [5] Hypodontia is occasionally caused by environmental factors. In the majority of cases, hypodontia has genetic bases. It is more common among individuals related to hypodontia patients than in the general population. [1] Some craniofacial problems like cleft lip and palate may be associated with congenitally missing teeth, the rates of anterior missing teeth on the cleft side varied between 70.8% and 97.1%, depending on cleft type. Different rates of agenesis can be related to the severity of the cleft phenotype, which has been shown to have a correlation with the number of affected teeth. [6] Recent studies realized that hypodontia may be an indicator of susceptibility for developing cancer. [7] Hypodontia was reported more common (8.1 times) in women with epithelial ovarian cancer than women without epithelial ovarian cancer. This was documented by Chalothorn et al. [8] The prevalence of hypodontia varies among different ethnic backgrounds. It is more common among females than males in many populations. [9] The most commonly affected site/tooth also appears to vary among different ethnic groups. The teeth that most affected (excluding the third molars) are the mandibular second premolars, the maxillary lateral incisors, and the maxillary second premolars. However, some studies have demonstrated the maxillary lateral incisors and the mandibular lateral incisors are the most common missing teeth. [1, 10] Many epidemiological studies concerning the prevalence of tooth anomalies have given a vast amount of information on the different types of hypodontia; it is prevalence and distribution in various part of the world. Different results have been reached by several authors showing the wide range of variety in the prevalence of hypodontia among orthodontic patients and populations between the different ethnic groups.
Chung et al. [9] studied the prevalence of hypodontia in the Korean population as well as its association with the congenital absence of the third molar. Casts, panoramic radiographs, and lateral cephalographs of 1622 Korean subjects (611 males, 1011 females) were used. The percentage of hypodontia was 11.2%. They noticed that hypodontia was higher in the mandible more than in the maxilla and the most commonly affected tooth was lateral incisors (40%) followed by second premolar (20.4%) in the mandible.
Endo et al. [11] investigated the association of hypodontia patterns and variations in craniofacial morphology in Japanese orthodontic patients, a total of 50 girls with hypodontia were selected and categorized into anterior, posterior, and anterior-posterior groups according to the location of the congenitally missing teeth. Every hypodontia group showed shorter anterior-mandibular incisors, and a larger interincisal angle than the control group.
Bhardwaj et al. [12] carried out study in Shimla, Himachal Pradesh, India among 16-and 17-year-old school-going children. A total of 622 students were examined. 8.7% of the students had at least one or more permanent teeth missing. Whereas in another study conducted in India; revealed that hypodontia was less common (4.2%). [13] Ajami et al. [14] Investigated the prevalence of hypodontia in 600 Iranian children between 9 and 14 years old at Mashhad School of Dentistry. The result showed that, a total of 54 (9%) children were affected with hypodontia where 31 (9.2%) were girls and 23 (8.8%) were boys. Furthermore, the prevalence of hypodontia in girls was higher than in boys.
Polder et al. [15] did a study using the meta-analysis to gain more insight into the prevalence of dental agenesis and stated that agenesis differs by continent and gender, The prevalence for both sexes was higher in European population (males 4.6% and females 6.3%), and also the same was observed in an Australian sample (males 5.5%; females 7.6%) than for the North American Caucasians (males 3.2%; females 4.6%). Further, the prevalence of dental agenesis in females was almost 1.4 times higher than in males. The mandibular second premolar was the most affected tooth, followed by the maxillary lateral incisor and the maxillary second premolar. [15] In Germany; a retrospective study was performed in 1353 patients by Behr et al. [16] at the Regensburg University Medical Center. Missing permanent teeth were found in 171 (12.6%); of these 64.3% had one or two missing teeth, three to five teeth were missing in 19.9%, and oligodontia was found in 15.8% of the patients. The percentage was equally distributed between the females and males. Further, the most frequently missing teeth were lower second premolar (5.9%), lower right second premolar (5.1%), upper left lateral incisor (4.0%), upper right lateral incisor (3.6%), upper right second premolar (3.1%), and upper left second premolar (3.0%).
Fekonja [2] evaluated the prevalence of hypodontia in orthodontically treated children from the records of 212 orthodontic patients. Of these, 24 patients; 9 males and 15 females had agenesis of one or more teeth (11.3%). Patients with more severe hypodontia showed a tendency to a Class III relationship and an increased overbite.
Furthermore, a retrospective study was done in Brazil by Gomes et al. [17] to determine the prevalence of hypodontia and associated dental anomalies in orthodontic patients. The records of 1049 orthodontic patients (507 males and 542 females) showed hypodontia in 6.3% of the patients. Maxillary hypodontia were found in 59.2% of patients and 40.8% in the mandible with an overall ratio of 1.45:1. [17] Celikoglu et al. [10] evaluated the frequency of tooth agenesis among 3341 Turkish orthodontic patients (2040 females and 1301 males). The reported percentage of tooth agenesis was 4.6%. [10] In another Turkish study, a higher percentage (7.54%) was reported by Sisman et al. [18] Both studies show the prevalence was more common in females than males. [18] Furthermore, a much higher percentage was reported among Turkish patients with cleft lip and palate. [10] Albashaireh and Khader [19] have reported 5.5% of hypodontia of the permanent teeth, crown size and shape deformity affecting upper lateral incisors in a Jourdan sample of 1045 dental patients aged 16-45 years. On the other hand, al-Emran et al. [20] found that hypodontia prevalence among the Saudi male school children was 4%. Whereas Afifiy and Zawawi [21] have reported a very high prevalence (25.7%) of congenitally missing teeth in the Western region of Saudi Arabia.
Ng'ang'a and Ng'ang'a [22] have reported the prevalence of hypodontia among 615 Kenyan children (331 males and 284 females) with male: female ratio of 2.4:1.5 was 6.3%. Further, Abuaffan [23] found the prevalence of congenitally missing teeth in 12 years Sudanese children was 6.6% in Khartoum state.
Hence, the aims of this study were to determine the prevalence of hypodontia in the permanent dentition among Sudanese population who sought orthodontic treatment in private clinics and to compare the results with the reported findings of other populations.
MATERIALS AND METHODS
The sample of this study consisted of orthodontic files including orthopantomographs of 1069 (760 females and 309 males, age more than 8 years old) who attended private orthodontic clinics. All selected files were examined and inspected for evidence of hypodontia. Patients with incomplete records, poor image quality and history of missing teeth due to trauma, extraction, syndromes or periodontal disease, patient with no previous history of orthodontic treatment were excluded. The study protocol was ethically approved by the research committees.
Data Collection Technique
Examinations and inspections of the orthopantomogrphs for the missing tooth on the radiographs were carried out using X-ray viewer in a dark room. The missing teeth were recorded in a data sheet.
Data Processing and Analysis
Data were analyzed using the SPSS software version 16.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics were utilized to conduct the results. Figure 1 exhibited that out of 1069 patients (760 females and 309 males); 55 patients had congenitally missing teeth. This value indicates that the prevalence in percentage of hypodontia among this sample was 5.1%. Figure 2 showed that 87.3% (48) of the females and 12.7% (7) of the males had congenitally missing teeth indicating that hypodontia was found to be more common among females than males. Table 1 revealed the prevalence of hypodontia in the upper jaw for females and males. The lateral incisors was found to be the most commonly missing tooth followed by second premolar, canine, but none of the central incisors or first premolars were missing. Table 2 demonstrated that in the lower jaw; hypodontia was noted to be more commonly in the left side and females were more affected than males. The most common missing tooth was the left second premolar followed by right second premolar, left lateral incisor, right lateral incisor then first premolars. None of the central incisor or canines was missing.
RESULTS
The result of the histogram [ Figure 3 ] demonstrated that hypodontia was found to be more common bilaterally (76.4%); whereas in unilateral cases; the left side was affected more than the right side.
DISCUSSION
This is a descriptive cross-sectional study to determine the prevalence of hypodontia in a sample of Sudanese patients who sought orthodontic treatment in a private clinic in Khartoum state and to compare the results with the reported findings of other populations.
Hypodontia is generally defined as the developmental absence of one or more teeth excluding the third molars. It is more common in the permanent dentition. The prevalence of hypodontia in the primary dentition is found to be very low. The range has generally been between 0.1% and 0.9% of the population. [24] Researchers have used a variety of terminology to describe the condition, such as a reduction in teeth number, , July 29, 2014, IP: 154.102.189.116 ] || Click here to download free Android application for this journal teeth aplasia, congenitally missing teeth, absence of teeth, agenesis of teeth, and lack of teeth. [24] [25] [26] A distinct genetic influence on the development of teeth has been demonstrated, with a high proportion of individuals with hypodontia coming from families with previous hypodontia [27] and Environmental factors have also been implicated in the etiology of hypodontia. [28, 29] The result of this study showed prevalence of 5.1% of hypodontia in orthodontic patients in Khartoum state which was lower than that documented in other similar studies. [2, 16, 17] However, a very high prevalence was reported in two German studies (12.6%) [16] and (11.3%) [2] when compared to this study result. Further, in Japanese orthodontic patients, a lower percentage value of 8.5% was noted, [11] when compared to the German study and higher than the results of our study. Furthermore, the prevalence observed in this study was relatively higher than that in Turkish orthodontic patients (4.6%). [10] Worldwide, many studies were conducted to evaluate the prevalence of hypodontia among the population, [9, [12] [13] [14] [15] The wide range of prevalence values (4.6-12.6%) observed in these studies has indicated that geographic, gender, races, and genetics differences as well as the large differences in the sample sizes and the criteria of selection were playing an important role in these various results of hypodontia. [2, [9] [10] [11] [16] [17] [18] This wide range make the comparison of this study result very limited with other previous studies in addition to other contributing factors.
In this study, the females show a higher prevalence of hypodontia than males (4.47% females -0.65% males), which is in accordance with the majority of previous reports. [17, 20, 21, 25] However, in the German study; the percentage was equally distributed between the females and males. [16] Nevertheless, the literature does not confirm this.
When comparing between the right and left sides, this study showed that hypodontia existed more on the left side (14.5% left, 9.1% right), whereas hypodontia was more common in the mandible than in the maxilla. This is in concert with the results that was reported by Chung et al. [9] in Korean population.
Some studies show that the most commonly missing teeth differed from one ethnic group to another. In this study, the most frequent congenitally missing teeth were the upper lateral incisors (2.1%) followed by lower left second premolar (1.7%), lower right second premolar (1.3%), upper second premolars (1.2%), subsequently followed by the lower lateral incisors (0.8%). On the other hand, the least tooth to be found missing were the bilateral upper canines (0.1%) which was observed in one patient. This result was partially in agreement with the result obtained by Abuaffan [23] in a previous study carried out among 12 years Sudanese school children. She reported that the permanent teeth most frequently congenitally missing were mandibular incisors 3% followed by maxillary lateral incisors 1.5%, maxillary second premolars 0.9% and mandibular second premolars 0.5%. [26] In this study, no central incisors, first upper premolars or lower canines were reported as missing. The differences might be due to age and ethnicity of the included subjects. [15] Other researcher suggested that evolutionary changes might as well contribute to these differences. [30] The congenital absence of teeth can seriously disable a young person both physically and emotionally, especially during the turbulent years of adolescence. Thus, treatment of dental agenesis should be initiated during adolescence, independent of the number of missing permanent teeth and the cause of the condition. Ideally, interim treatment should take place even before these children realize that they are different from other children. [18] Further, Lai and Seow [31] stated that in patients with missing permanent teeth, clinicians should be alert to the possibility of these associated anomalies and their accompanying clinical implications. Thus, with early detection of hypodontia, alternative treatment modalities can be planned and performed with a multidisciplinary team approach to restore the esthetic and function.
The result of this study warrants further multicenter investigations to include different parts of Sudan. This will increase the sample size and be more representative. The information obtained from such investigation will be of great value not only for the orthodontist, but also to the prosthodontist in diagnosis and treatment plan.
CONCLUSIONS
1. The prevalence of hypodontia in this study (5.1%) was within the range that reported in the literature 2. The incidence of hypodontia in the anterior segment requires great need for orthodontic and prosthodontic treatment 3. With early detection of hypodontia, alternative treatment modalities can be planned and performed with a multidisciplinary team approach to restore the esthetic and function.
